Abstract. In this paper we define a Cantor-like set K with overlaps in R 1 . We find the correlation dimension of the set K without two conditions: the control of placements of basic sets constructing K and the thickness of K being greater than 1.
Introduction
In order to explain fractal sets, dimension so-called, the Hausdorff dimension, box dimension or correlation dimension of fractal sets has been studied by various authors. In recent, because of advantages of dimension calculations and smaller value than the Hausdorff dimension, they have investigated about the correlation dimension of fractal sets. So far, it has been usually done the study about the correlation dimension on similar sets or self-similar sets with overlaps in R 1 ([1] , [3] , [7] , [8] ).
In [1] , [3] and [8] , they have studied the correlation dimension defined by the energy theory. For a self-similar set with overlaps in R 1 in [8] , they obtained the correlation dimension of the set under the condition of the thickness of the set being greater than 1. In [3] they defined a Cantor set with overlaps which is a generalization of self-similar sets with overlaps in R 1 , and they obtained the correlation dimension of the defined set under the above definition and the same condition.
On the other hand, in [5] , for a given probability measure on R 1 , we have known that the value of the correlation dimension defined by the energy theory is less than or equal to the value defined by a partition into R 1 . Also in [4] , we can show that two definitions about the correlation dimension are equivalent for a self-conformal probability measure.
In [7] , without the condition of thickness, using the equivalent definition of the correlation dimension, they introduced the correlation dimension on Rams theorem of a self-similar set with overlaps in R 1 .
In present paper, we consider a generalized Cantor-like set K with overlaps of sets in [3] , [7] and [8] . We omit two conditions which play important roles in the results in [3] and [8] : the control of placement of basic sets constructing K except for the first and last sets ( [3] ) and the thickness of K being greater than 1 ([3] , [8] ).
In this paper, in order to obtain the correlation dimension of K, we use the energy theory for the upper bound and the equivalent definition in [4] and [7] for the lower bound. Finally we show that the facts in [3] , [7] and [8] is also true from our result.
Preliminaries
Let us introduce the construction of a Cantor-like set with overlaps in 
We call this K a Cantor-like set with overlaps.
Remark 2.1. (1) We note the following control ( [3] ) in the construction of the set K: (iii) there exists a constant 0 < c <
That is, in this paper the restriction of placement of basic sets except for the first and last sets is eliminated.
(2) We notice that in particular, if we assume that the condition
gives a one parameter family of self-similar iterated function system in [6] and [7] in R 1 .
We adopt notations used in [3] and [8] .
For any > 0, we say that Recall the upper box dimension ([2]) of a bounded set E in a metric space which is denoted by dim B E. That is,
where N (E, ) is the smallest number of balls of diameter needed to cover E. From easy calculations (cf. [2] ), we get the following result.
We recall the following definition of the correlation dimension ([1], [3] , [5] , [8] ) of A(⊂ R d ) with respect to a probability measure η on A; (y) is the α-energy of A with respect to η.
In [4] , we can see that for every > 0, a fixed partition D of R into a grid of intervals of length 2 , lim →0
exits under a self-conformal probability measure η on A. Further, from [5] , we obtain that for the such measure η, the limit value is equal to D 2 (A, η).
Throughout this paper, for K a Cantor-like set with overlaps and ν the push-down probability measure on K, we write
Results
Throughout this paper, let K, Π, µ, ν and s be as in Section 2. We may assume that 0 ≤ s ≤ 1.
For the upper bound about the correlation dimension of K, we calculate the α-energy of K for the probability measure ν.
Proposition 3.1.
Therefore, by Remark 2.2(2),
We have
where
Proof. For > 0, we consider a partition D of R into a grid of intervals of length 2 . The set of centers of such intervals is called C . Put I (x) for interval grid with center x.
Let > . For x ∈ C , let
First, we prove that
where γ = pairs of basic sets corresponding to elements of H which intersect each other and which can be associated uniquely with x .
Next, we prove that there exists a constant C 2 > 0 such that
For any x ∈ C , let x be the center of interval grid D which contains x in its interior or as its right end point. Proof. Using Proposition 3.1 and Theorem 3.2, we can have the above result.
